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University of Nevada, Las Vegas

Quarterly Progress Report
(June 01- August 31,2002)

AAA / UNLV UNIVERSITY PARTICIPATION PROGRAM

RADIATION TRANSPORT MODELING OF BEAM TARGET
EXPERIMENTS OF AAA PROJECT

Principal Investigator: Dr. William Culbreth

Investigators: Daniel Lowe
Suresh Sadineni
Ashraf Kaboud
Jason Viggato

PERSONEL
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Principal investigator:

Dr. William Culbreth
Department of Mechanical Engineering
University of Nevada, Las Vegas
4505 Maryland Parkway, Las Vegas, NV 89154
(702) 895-3426
E-mail: culbreti@clark.nscee.edu
Fax: (702) 895-3936

Investigators:

Danny Lowe
Junior, Mechanical Engineering
Email: Aniqofzero@yahoo.com
Suresh Sadineni
Masters Student, Mechanical Engineering
Email: sadineni_ss@rediffmail.com
Ashraf Kaboud
Masters Student, Mechanical Engineering
Email: ash_kaboud@yahoo.com
Jason Viggatto, M.S., C.Phil.
Doctoral Student, Mechanical Engineering
Viggatto@clark.nscee.edu
Department of Mechanical Engineering
University of Nevada, Las Vegas
4505 Maryland Parkway, Las Vegas, NV 89154
(702) 895-4403

INTRODUCTION
The national development of technology to transmute nuclear waste depends upon the
generation of high-energy neutrons produced by proton spallation. Proton accelerators,
such as LANSCE at the Los Alamos National Laboratory, are capable of producing 800
MeV protons. By bombarding a lead /bismuth target, each proton may generate up to 25
neutrons that can activate fission of transuranic isotopes. Students at UNLV have been
involved in radiation transport calculations in collaboration with researchers at the Los
Alamos National Laboratory and at the Argonne National Laboratory.

ACCOMPLISHMENTS
During the summer of 2002, Mr. Danny Lowe was working on MCNPX calculations
in preparation for testing a 40 cm diameter lead /bismuth spallation target at LANSCE.
The target was irradiated to determine the spatial and energy distribution of neutrons
produced by spallation as measured through time-of-flight detectors and foils. The
measured values are being compared to MCNPX runs. The purpose of these experiments
is, in part, to verify that the cross-section libraries in MCNPX adequately predict the
neutron leakage from lead/bismuth targets irradiated by 800 MeV proton beams.
To assist with the LANSCE measurements and to conduct MCNPX runs in support of
the measurements, Mr. Lowe spent several months this summer at Los Alamos. He
worked under the mentorship of Dr. Michael James and worked with Dr. Ray Klann and
others throughout the experiment. He helped make the metal foils used to assess neutron
flux and helped conduct counts of the irradiated samples. He also finished a CAD
drawing in ProEngineer of the Blue Room and the associated neutron leakage
experiment. His early MCNPX calculations helped the experimenters determine where
foil packets should go and what types of neutron flux to expect from these foils. While
Mr. Lowe visited LANSCE at Los Alamos he worked on calculations for initial
benchmarking data that will be needed to use MCNPX in reactor design in the near
future.
Mr. Lowe has submitted an abstract for the High Level Nuclear Waste Conference,
which will be held in Las Vegas in April 2003.
Mr. Sadineni was at Idaho Acceleration Center at Idaho State University working with
Dr. Frank Harmon. His worked included MCNPX simulations of a lead target used to
produce neutrons. The neutrons were generated through a 20 MeV electron accelerator.
Mr. Sadineni’s salary during the summer was paid by the Idaho Accelerator Center. Mr.
Sadineni worked on two topics:
1. A photon neutron source for a subcritical nuclear reactor program as a paper to be
presented to CAARI 2002.
2. Benchmarking photoneutron production of MCNPX simulations with experimental
results to be presented as his thesis for his MS degree. He is expected to defend his

thesis this fall semester. His thesis is titled: “Benchmarking Photoneutron
Production of MCNPX Simulations with Experimental Results.”
Mr. Kaboud joined the program in the summer and he is learning to use MCNPX. He
worked on associated calculations to determine the neutron and photon flux as result
from a target field with deuterium. Also Mr. Kaboud was working on radiation shielding
calculations as a result of the radiation coming from Dense Plasma Focus Device. He
will continue work with MCNPX to simulate neutron production in Pb/Bi targets.
Mr. Viggato is a doctoral student in the program, however, he is now a full-time
employee of Bechtel-SAIC working on the Yucca Mountain Project. He has used his
expertise with MCNPX and SCALE to create a computer program that models the
behavior of the Oklo natural reactors. The Oklo site has long been considered an analog
to the geologic storage of spent nuclear fuel. He is scheduled to defend his dissertation in
December 2002.

MANAGEMENT PROGRESS
The budget has been readjusted to account for the split in funding between
undergraduate and graduate students. With Dr. Culbreth’s move to the College of
Engineering office, some of his summer support budget was reapportioned to support
student salaries.

MANAGEMENT PROBLEMS
The main problem during the summer was Dr. Culbreth’s assignment as an Associate
Dean for the College of Engineering. The assignment officially began on July 1 and has
proven to be time consuming. The ability of Mr. Kaboud, Mr. Lowe, and Mr. Sadineni to
work autonomously has helped. Weekly meetings on Wednesday have helped maintain
communication and Dr. Culbreth’s college workload has been decreasing as he has
gained familiarity with the job.

VISITS
As we indicated in the report Mr. Lowe has visited LANSCE at Los Alamos.
Mr. Sadineni has visited the Idaho Acceleration Center. Dr. Culbreth visited with Mr.
Lowe and his LANL sponsor at LANSCE, Dr. Michael James.
In the next quarter we will schedule a visit to the Idaho Accelerator Center to visit
with Dr. Harmon, the Center Director, and Suresh Sadineni. The IAC is planning a test
using and electron accelerator. The purpose of the test is to verify that an electron
accelerator can be used to maintain steady neutron production within a subcritical
uranium reactor shell.

PLANS FOR NEXT QUARTER
Mr. Lowe is currently working on pseudo-parallelizing techniques for Monte Carlo
methods. Current techniques require multiple computers that are able to talk to one
another via network. The results from a heterogeneous array of computers will be used to
prepare results for a single MCNPX problem with the results statistically adjusted. Mr.
Lowe is also finishing MCNPX reports for his work at LANSCE this summer.
Mr. Sadineni is scheduled to present the results of his research on electron accelerator
production of neutrons this upcoming quarter. Mr. Kaboud learned the use of MCNPX
during the summer and will be assisting Mr. Lowe during the upcoming quarter on the
simulation of neutron leakage experiments.
Mr. Viggato is scheduled to defend his dissertation in the upcoming quarter. He is
now employed by Bechtel-SAIC.

